This article presents the main results of the Programme for International Student Assessment (pisa) for Costa Rica in 2009 and then goes on to analyse the gap between the scores of students attending private schools and those attending public schools. However, the estimation of an education production function using these data shows that this gap is not entirely attributable to whether schools are public or private, but that instead the students' family environment, personal traits and, in particular, the student's grade level at the time that the pisa test was taken are all quite influential.
Introduction
merits a more detailed examination, an analysis of the educational gaps existing within a country can yield more relevant findings for the formulation of educational policies designed to narrow the quality gap and offer the same educational opportunities to all young people in that country.
The objective of this article is to undertake a detailed analysis of young Costa Ricans' performance on the 2009 pisa test, the main factors influencing that performance and the differences between the scholastic achievement levels of students in public and private schools.
Following this introduction, section II offers an overview of the educational system in Costa Rica. Section III provides an explanation of what the pisa assessment entails and details the scores obtained by Costa Rican students on that test. Since this was the first time that these data have been compiled, and the results of the assessment have not been widely publicized, a comparison of the overall results for Costa Rica with those of other countries in the region is presented in section IV.
In section V, we construct an education production function for use in analysing the determinants of students' performance on the pisa test. In section VI, we present the results obtained at the national level and then use Fields' decomposition technique to analyse the determinants of students' performance differentials. Our findings are presented in section VII.
The Costa Rican education system
In Costa Rica, the school system is divided into preschool, a basic general education (primary and lower-secondary) level, upper-secondary school and higher education. Preschool and the basic general education level are both compulsory, and they, as well as upper-secondary school, are free and are funded by the State.
The basic general education level is composed of three compulsory cycles. Cycle I (first, second and third grades) and cycle II (fourth, fifth and sixth grades) are included in primary school. Upon completion of cycle II, students receive a primary school diploma. Cycle III (seventh, eighth and ninth grades) is the last compulsory cycle. A secondary education is composed of cycle III and cycle IV (known as "diversified education"). Cycle IV lasts from two to three years and is subdivided into three streams: the academic stream and the arts stream each take two years (tenth and eleventh grades) to complete, while the technical stream (which is given
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in vocational schools) is three years in length (tenth, eleventh and twelfth grades). Students in this last stream can choose to specialize in industrial, commercial or agricultural courses. Students complete the academic stream upon successfully sitting the final baccalaureate examination, whereupon they earn a secondary school diploma. Students in the arts and technical streams can also earn a secondary school diploma if they pass the final baccalaureate examination. Students in the technical stream are awarded a technical school diploma upon their successful completion of their studies. 1
Costa Rica and international assessments
The pisa test is not the first international assessment in which Costa Rica has participated. In the first assessment, the results for Costa Rica were not included in the score reports or in the statistical parameters for the various studies that were prepared because the data which the country provided did not meet the required technical standards of llece. In the second assessment, Costa Rica was one of the highestranking countries in the region (students in 16 countries were evaluated), with its third-and sixth-grade students scoring in third place in mathematics and in second place in reading (unesco, 2008) .
Studies on the quality of education in Costa Rica
The first effort to estimate the effect of different factors on scholastic achievement in Costa Rica dates back to 1980 (Díaz and Jiménez, 1980) . Based on their estimate of an education production function using data at the cantonal level, the authors of that study concluded that both school inputs and socioeconomic factors influence scholastic achievement. Moreira (2009) has analysed how various factors influenced the scores obtained on the national baccalaureate mathematics test in 2004 by eleventh-grade students attending academic day schools. Using a multilevel analysis, the author finds that endogenous factors such as students' academic records and, more specifically, the fact that students have or have not repeated a grade and the educational level of their parents, correlate with their scores.
No studies that have drawn on the databases of international assessments for Costa Rica have been conducted, however, and this research effort is therefore one of the first to contribute to the debate concerning educational quality and inequality.
What is pisa?
The Programme for International Student Assessment (pisa) is a joint initiative of the oecd member countries aimed at measuring how prepared 15-year-old students (who are about to complete their compulsory education) are to cope with the challenges involved in living in today's society.
The assessment is forward-looking: rather than trying to measure specific areas of knowledge based on each school's curricula or programmes of study, it focuses on evaluating students' ability to use their knowledge and skills to meet life challenges. pisa surveys and assessments are conducted every three years. They all measure skills and knowledge in the areas of reading, sciences and mathematics, but each time emphasis is placed on one of these three subject domains, with nearly 60% of the assessment being devoted to that subject. The first assessment, in 2000, focused on reading; the second, in 2003, concentrated on mathematics; and the third, in 2006, placed greater weight on the sciences. These three tests made up the first full cycle of pisa assessments. The second cycle of assessment tests started off in 2009; the focus of this round was on reading. This was the first time that Costa Rica had taken part in pisa. The last test was conducted in 2012.
In addition to using a written test to measure students' abilities and knowledge, pisa also sends out questionnaires to students and school administrators in order to gather information that it can then use to analyse the test results and place them in their proper context. The values attached to the students' performance on the test are called "plausible values" and are regarded as continuous latent variables, which means that they are dealt with as measureable quantities for which no measuring instrument exists; 2 in the pisa assessment, the items are not evaluated as specific scores but instead using comparative scales. In order to facilitate the interpretation of the students' scores, the scales for reading, mathematics and science have been designed so that the average score will be 500 points for oecd member countries, with a standard deviation of 100 points. This means that two thirds of students in oecd member countries obtain between 400 and 600 points (oecd, 2009, p. 136 ).
In the reading assessment, the Latin American countries were all in the bottom half of the ranking, with all of them obtaining average scores below the mean for oecd member countries (see table A.1 of the annex). Chile had the highest ranking among the Latin American countries, with 449 points, followed by Costa Rica with 443 points.
In the mathematics assessment, Uruguay was the highest-ranking Latin American country, with 427 points. Costa Rica, with just 409 points, ranked fifth among the Latin American countries and 55th overall; this was its lowest ranking of all. In science, the situation was similar to the results for the reading assessment: Chile was in first place, with 447 points, and Costa Rica was in second with 430 points.
-Proficiency scales
In addition to reporting the students' overall score, the pisa assessment also provides information on competencies by placing students on a scale that describes what they know and what they can do.
These scales are called "proficiency scales" rather than "performance scales" or "achievement scales" because they provide information on what the students know and what they can do at certain levels rather than on how they performed on the (one-time) assessment. This approach is used because the objective of the pisa assessment is to gauge students' overall level of competence rather than their performance on a specific test.
pisa defines seven levels of reading proficiency, ranging from level 1b (ability to perform elementary tasks that require very basic reading skills) to level 6, which involves sophisticated tasks that can generally be completed only by highly proficient readers. The pisa programme classifies level 2 as the baseline level of competency at which students are beginning to exhibit reading skills that will enable them to play an effective role in real-life situations.
In Chile and Costa Rica, nearly one third of the students display levels of proficiency that are below the baseline (level 2), and that another third are at that level. This means that one out of every three students does not have the basic cognitive tools in the area of reading needed to cope with future life challenges and another third has just barely reached that skill level. The pisa sample is drawn from a target population of students ranging from 15 years and three months to 16 years and two months of age who attend established schools and are in seventh grade or above. For the sake of convenience, reference will be made to this target population as being made up of 15-year-old students. The sample for education studies is generally not based on a simple random sampling of the target population. Instead, the sample is constructed in two stages. In the first stage, a sample of schools is selected from a complete list of all the schools attended by the target population of students. For the pisa test, all the schools have a probability of being selected that is proportional to their size. In addition, a standard minimum participation rate at the school level of 85% is used in order to reduce the non-response bias. In the case of Costa Rica, the effective school participation rate was 99.43%.
INEQUALITY IN EDUCATION
In the second stage, the sample of students in the selected schools is chosen at random. pisa studies indicate that a minimum of 35 students of 15 years of age are chosen in each participating school. In Costa Rica, 4,578 students were assessed, which amounts to a participation rate at the student level of 94.45% (the minimum standard established by pisa is 80%). 3 Selected data concerning this sample group of students are provided in table A.2 of the annex. In this and all other tables included in this article, the standard deviation is given in brackets. 4 In all, 53% of the students who were assessed were female, and 85% of the students were enrolled in public schools. Although the usual grade level of a 15-year-old in Costa Rica is ninth grade, students in almost all grade levels were assessed, although the great majority were in the ninth or tenth grades (75%). Most of the students who were in seventh grade were there because they had had to repeat one or more grades.
Analysis of education gaps
Various types of gaps in education may exist. Some of the most common are gender gaps, gaps that can be categorized on the basis of the area or sector in which a school is located and gaps between different types of schools. Table 1 outlines the pisa test performance differentials, disaggregated by gender and by type of school, for each of the knowledge domains that were assessed. Differentials corresponding to school locations are not provided because the pisa programme does not compile information on students' area of residence.
-Gender gaps
In the 2009 assessment, females outperformed males on the reading test in all of the participating countries. As shown in table 1, the gender gap in reading skills in Costa Rica amounts to 14 points. Costa Rica is one of the countries in which this gap is the narrowest, however.
In contrast, males outperformed females in mathematics and science, with women scoring, on average, 26 points below males in mathematics and 17 points below them in science.
-Gaps by type of school
The widest gaps appear when students' scores are disaggregated by the type of school that they attend. In all three domains, students attending private schools outperformed, on average, those attending public schools. In reading, the differential was 86 points; in mathematics, it was 79 points; and, in science, it was 84 points.
Only 5%, 16% and 8% of the students attending private schools scored below the baseline proficiency levels for reading, mathematics and science, respectively, whereas the corresponding percentages for public-school students were 38% in reading, 61% in mathematics and 45% in science. Thus, 73% of private-school student scored in one of the top four proficiency levels for reading (versus 25% of public-school students), 50% of private-school students did so for mathematics (versus 11% of publicschool students) and 61% of private-school students did so for science (versus 16% of public-school students).
Public-school/private-school differentials
The survey form includes questions about the presence in the home of certain items that may facilitate learning. For example, respondents are asked whether the students have a room of their own or a desk where they can study. In both cases, nearly 90% of private-school students had these two items, where the figure was below 70% for public-school students (see table A.3 of the annex).
Another factor identified in the literature as influencing scholastic achievement is access to information and communications technologies (icts). In this case, the gap between public-and private-school students is even wider: nearly 100% of Costa Rican students who attend private schools have computers that they can use for their studies, and 91% have Internet connections in their homes, whereas just slightly more than half of their counterparts who attend public schools have computers (56%), and less than one third of them (31%) have Internet hook-ups in their homes.
An analysis of the employment status of the students' parents indicates that more of the fathers of private-school students are employed full-time (83%, compared to 70% of the fathers of public-schools students); the same is true of their mothers (45% versus 25%). In addition, more of the mothers of public-school students do not work outside the home (62% versus 41% of the mothers of private-school students) (see table A.4 of the annex).
The percentage of fathers of private-school students who have no more than a primary education is around 12%, whereas the percentage of fathers of public-school students in that category is over 50%, and 13% of that group has not completed any level of education at all. At the other end of the spectrum, approximately 15% of the fathers of public-school students have at least some higher education, whereas this figure is about 60% in the case of parents who send their children to private schools.
Two of the factors that differ the most between public and private schools are the percentage of teachers who have a postgraduate degree of some sort (37% in public schools versus 50% for private schools) and the availability of computers in the schools; in public schools, there is an average of 1 computer for every 5 students of 15 years of age, whereas, in private schools, the ratio is 4 computers for every 5 students in that age group. Source: prepared by the authors on the basis of the 2009 pisa assessment database.
Note: the standard deviation is shown in brackets.
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V
The education production function
Basic considerations
The education production function (epf) is the tool that most researchers use to measure the quality of education and its determinants. Todd and Wolpin (2003) outline a number of fundamental considerations relating to this function that will be summarized here.
Theories about the quality of education and its determinants are based on an analogy between the process by which human beings acquire knowledge and skills and the production process of a business, and they therefore focus on the mix of production factors or inputs that are used in conjunction with a given production technology to generate a product or output. In the case of education production functions, these factors are used to produce a given cognitive output which is then measured by means of a given test or assessment.
In order to measure the quality of education using an epf, a range of information is needed on the factors to which each individual has been exposed since birth that could influence that individual's cognitive achievement at a given point in time. In other words, past and present information on family-and school-related factors is needed, as well as information on the individual's initial endowments, in order to evaluate the effects of those factors on his or her cognitive performance.
The databases used to conduct epf analyses usually contain information on school-and family-related factors, but only data provided by one-time measurements; in addition, and especially in the case of family-related factors, the information is contemporary, that is, data on those factors at times prior to the assessment are not available. This is why many studies that use epf analyses treat education-related factors at earlier stages of a person's life as unobservable values and make assumptions that allow them to be disregarded or set aside.
General model
The general model used to analyse cognitive achievement assumes that an individual's performance, as measured by a specific assessment at a given age, is the result of a cumulative process of knowledge acquisition.
Let T ija be the measurement of the performance of individual "i", who lives in home "j" and is "a" years old. F ija is the vector of family-related factors at a given age, and S ija is the vector of school-related factors. The vectors that represent the cumulative data on each of the factors at age "a" are F ij (a) and S ij (a). The individual's initial endowment of abilities or skills is represented by u ij 0 . Taking into account the error measurement for the test results (e ija ), the education production function is expressed as follows:
The empirical application of this method runs up against two problems, however: (i) the genetic endowment of an individual is not measurable and is therefore an unobservable variable; (ii) the data on the various factors are incomplete, either because a full range of data is unavailable or because the data on certain factors are missing. In order to deal with these problems, three approaches for specifying the model, each based on differing variants and assumptions, are discussed in the literature on production functions (Todd and Wolpin, 2003, pp. F16, F27) .
The specification used in this study is a contemporary one based on the assumption that the ultimate assessment of cognitive achievement as measured using a test or other form of evaluation is related solely to the contemporary status of family-and school-related factors.
Bearing this assumption in mind when the time comes to analyse the results, the education production function can be expressed using the following equation:
where e' ija is an additive error term. In this specification, the error term includes all omitted factors (the past history of such factors, the initial endowment of capacities and the error measurement).
While it is true that this specification is subject to certain limitations, this does not nullify the function's explanatory power inasmuch as, to date, very little research has been done on the quality of education in Costa Rica. It is therefore hoped that this study can offer some practical guidelines for future research.
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Determinants of the quality of education
Studies that use education production functions usually group all the different factors that could influence a student's learning process into three main categories: family-related and student-specific factors; school-related factors; and institutional and educational policy-related factors. A description of some of these factors, based on the compilation prepared by Vegas and Petrow (2007) , follows.
-Family-related and student-specific factors
These factors have to do with traits of students and their families that are present before the students enter the school system. The age at which students begin their primary education and the preparation they receive before they do so have come to be seen as highly influential factors (Urzúa and Veramendi, 2011) .
Recent research has evaluated the effect that a student's interaction with peers has on his or her performance (the peer effect). 5 Family-related factors and the support given to a child in the home are usually the most influential factors in terms of cognitive achievement, however. A family's socioeconomic status and household income are the most commonly used proxy variables for these factors.
These variables, in and of themselves, cannot fully capture the unobservable dynamics that take place within the household or what is really going on within its confines in terms of parents' involvement in their children's education and the support they provide. It is important to attempt to avoid underestimating the influence exerted by parents on their children's achievements (Urzúa and Veramendi, 2011, p. 83 ).
-School-related factors
These factors have to do with schools' endowments and resources, which ultimately influence students' achievement levels. They can be divided into two categories: the characteristics of the schools, and the characteristics of the teachers.
The variables that are most commonly used to capture the effect of schools' characteristics are the number of books that they possess, their libraries, and other types of infrastructure, such s study halls, the size of classrooms and the equipment that they contain, 5 Epple and Romano (1998); Mizala and Romaguera (2002) . technological facilities, etc. However, some studies have shown that the influence exerted by the availability of icts on scholastic achievement is limited or virtually nil (Cristia, Czerwonko and Garofalo, 2010; Cristia and others, 2012) .
Teachers, on the other hand, can have a strong influence on their students' performance, since they are directly involved on an ongoing basis in their students' learning process. Teachers who do not have the necessary skills or who use ineffective teaching methods can therefore have a negative impact on their students' performance, and the opposite is equally true.
-Institutional factors and education policy
The organizational structure of a school system has a significant impact on how and what students learn. Institutional factors that can influence students' performance include the distribution of decision-makers' responsibilities in such areas as finance, expenditure and staff movements (hiring and dismissal of teachers) and how much independence schools have in the selection of teaching methods.
Another institutional factor that has gained in importance is the practise of tracking (i.e., the assignment of students to different schools based on their academic level). 6 Tracking is not used in Costa Rica, however.
Literature on the education production function
The Coleman study (Coleman, 1966) was one of the first explorations of this subject, and it still has a significant influence on research dealing with academic achievement. It suggests that differences in school-related factors have very little to do with differences in achievement and that family-related factors have a greater influence.
Other studies have reached much the same kinds of conclusions. In his review of the studies that had been conducted up to the mid-1980s, Hanushek (1986) found that evidence of the effect which expenditure per student or other school-related factors have on educational achievement is extremely weak and that this effect disappears altogether when differences in family-related factors are taken into account. More recently, Lee and Barro (2001) variables (income, parents' level of education) exert a strong effect on academic achievement. In a study for the Economic Commission for Latin America and the Caribbean (eclac), Formichella (2011) examined data on Argentine students' scores on the 2006 pisa test and found that students who live in homes with a more conducive learning environment and more educationrelated resources do better in school. Thus, in contrast to findings regarding the importance of family-related factors, the evidence on how much influence is exerted by school-related factors is mixed and often inconclusive (Greenwald, Hedges and Laine, 1996; Kremer, 1995; Card and Krueger, 1996) .
Fields' decomposition technique
The literature on inequality, and especially on income inequality, has traced the development of a range of different decomposition methods (Shorrocks 1980 (Shorrocks , 1982 (Shorrocks and 1984 Fields, 2003; Morduch and Sicular 2002) . Inequality can be decomposed by subgroups, income sources, causal factors and sociodemographic characteristics; it can also be decomposed at different levels of aggregation. Heshmati (2004) provides an overview of the various methods. In this study, we have opted for Fields' decomposition technique.
This technique, which was developed by Gary S. Fields (2003) , is used to decompose the contribution of each explanatory variable to the overall inequality of each dependent variable. It is usually based on the Mincer wage equation and applied in order to determine different variables' roles in accounting for income inequality. In the case of students' performance as measured by the pisa test, the equation (3) is constructed as follows in order to yield the Fields decomposition: (3) where: ln(T ia ) is the natural logarithm of the plausible value; X iaj are the variables j linked to person i at age a (in years); C ia are the coefficients for each variable; and ε ia is the portion of the variation in students' performances that cannot be explained by the variation among the variables included in the equation.
After applying the variance to each side of the above equation and performing a few mathematical calculations, we have:
where each S j is the "relative weight of the factor in the variation" and is given by:
The previous equation (5) can be interpreted as the measurement of the proportion of the variance of the logarithm of the plausible value that is explained by each regressor variable j. It should be noted that, if the S j of the residual is excluded, then the sum of the relative weights is exactly equal to the measure of the goodness of fit of the regression (R 2 ).
This equation can thus be used to estimate the relative weight of each variable in the model in the explanation of students' cognitive performance.
Limitations of the model
Fields' decomposition technique, like other parametric decomposition techniques, has the disadvantage of imposing a functional form upon the knowledge acquisition process, whereas non-parametric or semiparametric approaches avoid doing so (although the calculations may be extremely complex) (Contreras and Gallegos, 2011, p. 29) .
One limitation of the functional form used here is that it does not incorporate a consideration of the dependence of the observations in each group, given the presence of a multi-level structure. A linear model may not be the best way of measuring the relationship between performance on the pisa test and the selected variables.
Nonetheless, the main reason why we have chosen this decomposition technique is that we can use it to quantify the effect of each of the regressors on inequality in education, since it allows us to include dichotomous variables that can then be used to decompose the isolated effect of each explanatory variable.
The students' scores on the pisa text were used as the dependent variable. 7 The education production function was estimated both for the entire model, which includes all the students in the sample, and for two subsamples: students attending public schools and students attending private schools. Because of space limitations, only the coefficients for the entire model are given in table A.5 of the annex. 8 The first point that should be made clear is that 41% of the differentials in students' cognitive performances is explained by the variables included in the model for the reading test, which means that 59% correspond to the equation's error term and thus refer to variables that are not in the model. The model's fit for the mathematics and science tests was 43% and 37%, respectively.
A number of variables proved not to be significant in explaining differences in performance. These included the higher occupational status of some parents, the availability of an Internet connection in the home and the number of computers available in the schools.
When Fields' decomposition technique was applied to the model that included all the students, the following results were obtained (see table A.6 of the annex).
In all three domains, differences in the educational achievements of the students who took the pisa test were mainly accounted for by family-and studentrelated factors.
Although females scored higher than males on the reading test, this cannot be attributed to their gender, since the weight of the variable "female" in the education production function for reading skills is less than 1%. On the other hand, there does seem to be more evidence 7 The dependent variable corresponds to the natural logarithm of the plausible value. For each domain, 405 weighted least squares regressions were run using the weightings of the pisa programme database. The regression was also estimated using the plausible value as a dependent variable without applying the natural logarithm. This made it possible to corroborate the fact that the model's fit and the significance of the variables did not change when the natural logarithm was applied to the plausible value. 8 The full sample of 4,578 students was reduced to 4,351 observations owing to data loss. (In all, 227 observations (5% of the total) were lost, with most of this loss corresponding to family-related and personal variables.) Some variables were not included in the final model in order to avoid a greater loss of data.
that gender had an impact on the test results in the areas of science and, in particular, mathematics (4.3%).
The model indicates that the grade level of the student is the factor that has the greatest effect in terms of differences in educational achievement. Table 2 shows the average scores by grade level: Source: prepared by the authors on the basis of the 2009 pisa assessment database.
As may be seen from the table, the average scores rise steadily by grade level. The ages of the students were not included as a variable in the model because the age range covered by the pisa programme is so short that it would be unlikely to capture the desired effect. Five variables were included, however, that classify each student on the basis of the student's grade level at the time and he or she took the test. This is a better way of capturing the expected average scholastic performance of each student, since it is more likely that those who are in ninth or tenth grade when they are 15 years of age will not have not had to repeat a grade and will have a sufficient knowledge base in the areas of reading, science and mathematics to boost their skill levels and, hence, their scholastic performance. On the other hand, most students who were in seventh or eighth grade at the time that they took the test had repeated at least one grade and were less knowledgeable than students in higher grades, which puts them at a disadvantage in terms of test scores. The pisa assessment is designed to measure capacities and abilities rather than specific knowledge. However, the results suggest that students in higher grades obtain higher scores, and this is the most influential factor in accounting for differences in scholastic performance after controlling for the other factors (gender, nationality, household possessions, public/private school, etc.). The student's grade level accounts for 20.9% of the inequality in scores on the pisa reading assessment.
The results also indicate that repeating a grade does not resolve students' shortcomings in terms of capacities and abilities, which is what would be required in order for them to score better on the assessment. In addition, the knowledge acquired in each grade could influence the students' analyses and answers on the test, which would also give an advantage to those in higher grades.
When the school-related factors were measured, two variables stood out from all the rest: the type of school (public or private) and the educational resources present in the schools. The first of these variables is the main focus of this study, whose objective is to measure how a student's scholastic performance is affected by the fact that he or she attends a public or private school owing to differences in the quality of education that these two types of schools offer. For the reading scores, 4.11% of the variation in performance was accounted for by this variable (see table A.6).
Therefore, the type of school is not a strong enough determinant of inequality in students' performances on the pisa assessment to support the statement that the gap between the scholastic performance of public-and private-school students is primarily due to the fact that private schools offer a better education. In the case of the mathematics test, this variable accounted for 3.3% of the variation in pisa scores; for the science test, it accounted for 6% of the differential.
The quality of schools' educational resources was the second-most important of the school-related variables: differences in the quality of these resources accounted for nearly 4% of the variation in the three domains, while institutional factors have barely any impact on the students' scores at all.
In sum, the overall model indicates that familyrelated factors and the students' own characteristics are the variables that account for the largest percentage of differences in students' pisa test scores. This finding is in line with the evidence provided by other studies of this type.
Finally, Fields' decomposition technique was also applied to the public-school and private-school samples (see table A.7 of the annex). For public-school students, the variables included in the model account for smaller percentages of the differences being analysed: 29% for reading, 34% for mathematics and 27% for science. Family-related factors and the student's own characteristics (especially the student's grade level) continue to account for a larger portion of the variation in scores (27%, 29% and 24% for reading, mathematics and science, respectively). The role of school-related factors in accounting for differing performances is more limited.
The variables in the model are a better fit in the case of differentials in the performance of students attending private schools (54%, 52% and 51% in reading, mathematics and science, respectively), especially since, in this case, institutional factors do turn out to be significant.
For the reading scores, the students' gender did not have an impact on the results (as is also true for the general model), but for mathematics and science, this variable was much more influential.
Differences in the kinds of possessions present in the private-school students' households also play a role in accounting for differing scores (7%, 5% and 5% in reading, mathematics and science, respectively), while for the mathematics and science tests, grade-level differences were less influential (9% and 11%, respectively) than they were for the reading test (16%).
In the category of school-related factors, private schools with more and better books, computers and laboratories account for 7%, 9% and 5% of the differentials in the students' scores on the reading, mathematics and science tests, respectively. This is because not all private schools in Costa Rica have the same kinds of resources. The variation seen in private schools in this respect is much greater than it is in public schools, whose available resources are much more uniform.
Institutional factors take on importance in private schools for two reasons: first, these schools enjoy more latitude in terms of the policies that they implement, whereas institutional policies for public schools are standardized; and, second, parent's involvement in the schools' administration has a positive effect on the students' learning process. This could be because parents of students who are attending private schools 
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Conclusions
The Programme for International Student Assessment (pisa) has focused on gauging the quality of education in different countries around the world. Its results allow countries and their citizens to see how their education systems measure up against those of other nations. Costa Rica's participation in this initiative represents a major stride forward, since this will provide its policymakers with a clear picture of the quality of the education offered in the country and the main determinants in that regard.
The pisa programme provides valuable information for future studies on the quality of education in Costa Rica. It is vital that the Ministry of Public Education continues to take part in this programme so that the progress made by the education system can be tracked over time, which will then make it possible to determine how effectively the resources allocated for the education of young Costa Ricans are being used.
The data indicate that the gap between public-and private-school students in Costa Rica is wide. The gap is primarily a function of differences in family-related factors, personal attributes or features of the students, or both, and, among these, especially their grade levels at the time that they take the test. The data obtained from the questionnaires indicate that 26% of the public-school students who participated in the pisa assessment have repeated one or more grades in secondary school, whereas only 10% of the private-school students has done so.
The results clearly indicate that a relationship exists between students' grade levels and their academic performance. This underscores how enormously costly it is for students to repeat one or more grades. Having students repeat a grade denies them, to a certain extent, access to knowledge about core subjects and the opportunity to develop the skills that they will need to improve their academic skills. Furthermore, repeating a grade may not be the best approach for dealing with students' academic shortcomings and has, in addition, a demotivating effect.
Resources to provide support for students who have fallen behind in order to reduce repetition rates may be a key tool for improving the quality of Costa Rica's education system. The implementation of changes in the regulations on grade retention and promotion in the public school system since 2009 may help to improve student performance in the future. Before 2009, students in secondary school who failed more than three subjects had to repeat the entire school year, and the Costa Rican education system was therefore highly exclusive. Now, however, thanks to the changes in the regulations, students need not repeat the entire school year. Instead, they will repeat only those subjects that they failed, while continuing on with their other classes in the next grade (except for classes for which the subjects that they failed were prerequisites).
The findings of this research project indicate that these changes in the regulations governing the education system may prove to be of key importance in improving student performance; their actual effect could be measured on the basis of future pisa assessments.
In addition, the difference between the education offered by private schools (which have more and better resources at their command) and the education offered by public schools is not a very important factor when it comes to accounting for the gap in performance between public-and private-school students. In other words, the results demonstrate that, when it comes to finding explanations for differentials in educational performance, socioeconomic conditions exert a much greater influence than differences in the resources available to schools.
It would be advisable for pisa to send out questionnaires to students' parents, in addition to students and school administrators, so that a more thorough analysis could be made of how family-related factors influence may tend to be more engaged in their children's learning process so that they can monitor the services for which they are paying.
In all three assessment domains, the most influential institutional factor is the availability of extracurricular activities, such as bands and choruses, sports teams, debate clubs, etc. (9.5%, 8.8% and 4.5% for reading, mathematics and science, respectively), followed by the methods used for evaluating students and teachers, how much independence schools have in deciding how to distribute the resources at their disposal and the degree of academic selectivity. students' performance, since these factors have such an enormous explanatory value in terms of scholastic achievement. A questionnaire of this type could provide valuable information about students' homes, activities that parents engage in with their children, discussions about students' progress at school, and even household incomes and the distance that students have to travel to go to school. Finally, it should be noted that the data gathered by the pisa assessment are reliable enough to be useful in designing policies to narrow the education gaps between different sectors of Costa Rican youths, improve the allocation of public funds and boost the quality of public education. As stated by the Ministry of Public Education in its institutional report for 2006 (Ministry of Public Education, 2010 , the country's objective in taking part in international assessments is to use the information that they provide as inputs for efforts to improve teaching and learning experiences, whether by means of curricular reforms, professional development strategies and ongoing training opportunities, or the allocation of resources to provide students with learning support and the application of education policy in the classroom. The information compiled by the pisa assessment is an invaluable input for efforts to improve public education in Costa Rica. epf: education production function.
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